Factors associated with stages of change for red meat and vegetable intake by Japanese-Brazilians (OR = 1.89; 95%CI: 1.154; 3.103) and physically active individuals (OR = 1.00; 95%CI: 1.000; 1.001) were positively associated with stage of "action" for the higher intake of vegetables. Inverse associations were observed between central obesity (OR = 0.5; 95%CI: 0.351; 0.887) and highest tertile of red meat intake (OR = 0.50; 95%CI: 0.302; 0.817) 
Introduction
The relative and absolute increase in chronic non-communicable diseases reflects the intense changes in the global epidemiological profile beginning in the mid-20 th century. Currently, 60% of all dysfunctions and 47% of the world disease burden result from non-communicable diseases 1 . In 2020, the world estimated prevalence of these diseases is of 57%, representing three-fourths of all deaths in the world 2 .
The usual food consumption has been considered one of the main modifiable risk factors for chronic non-communicable diseases 2 . High intake of saturated fats is known to be an important risk factor for cardiovascular diseases 2 . According to a previous study of Japanese-Brazilians, high red meat intake was associated with a 4.7-fold risk of developing metabolic syndrome, when compared to lower intake, after seven years of follow-up 3 .
Low intake of fruits and vegetable is one of the five main risk factors associated with chronic non-communicable diseases, accounting for 2.7 million deaths in the world 1 . A previous study showed that a higher intake of vegetable by Japanese-Brazilians was associated with a lower chance of 60% of impaired glucose tolerance, independently of other potential confounders 4 . Due to the relevance of daily intake of fruit and vegetable for the promotion of a healthy lifestyle and prevention of diseases 2 , strategies to the in-creased intake of these foods have being developed worldwide 5 .
The transtheoretical model or "stages of change" assess individual motivation to change unhealthy living habits and has been used to tailor nutritional intervention studies 6 . Stages of change describe a sequence of cognitive and behavioral steps until reaching actual behavior changes, namely: pre-contemplation (non-recognition of the need for or interest in change), contemplation (recognition of the need for and intent to change), preparation (planning change), action (change occurring in up to six months), and maintenance (change maintained for more than six months) 7 .
A previous study, the Next Step Trial, including 1,795 individuals, showed that evolution in stages of change, or motivation, was associated with increased adherence to dietary treatment, reducing the intake of saturated fat 8 . Verification of stages of dietary change for the intake of red meat, vegetable, and their association with demographic and lifestyle factors, is essential for identifying target groups for intervention.
Since 1989, the Japanese-Brazilian Diabetes Study Group (JBDSG) has investigated the prevalence of diabetes and risk factors in a population of Japanese ancestry living in Bauru, São Paulo State, Brazil. The first cross-sectional survey, in 1993, showed a high prevalence of diabetes (22.6%), higher than in the Japanese population in Japan. In 2000, the second cross-sectional survey included individuals over 30 years of age and showed a 78% rate of impaired glucose disturbances, considered one of the highest in the world 9 . These findings have stimulated the development of a lifestyle intervention program, as an attempt to prevent/reduce the risk of chronic diseases in this population.
The aim of the present study was to investigate the association between socio-demographic, anthropometric, morbidity, lifestyle and the individual motivation for the lower intake of red meat and higher intake of vegetable, evaluated by stages of change in a cross-sectional analysis of baseline data of 578 adult Japanese-Brazilians who participated at the Lifestyle Intervention Study. The study also investigated the feasibility of using stages of change to classify individual motivation to change food intake.
Methodology
This was a cross-sectional study using baseline data of the Lifestyle Intervention Study in the Japanese-Brazilian Population at High Risk for Metabolic Syndrome in Bauru, São Paulo. The intervention study was conducted from 2005 and 2007 with the objective of evaluating the impact of a community-based lifestyle intervention program. Invitations to participate in the study were issued to first-generation Japanese (born in Japan, or Isseis; N = 1,330) and second-generation (Niseis) and their family members, 30 years or older, who participated in the cross-sectional survey conducted in 2000. Individuals that agreed to participate underwent clinical, laboratory, anthropometric, and lifestyle evaluations at baseline and at 12 and 24 months of follow-up. The intervention program consisted of encouragement for weight loss among overweight individuals and promotion of physical activity and healthy eating, with goals related to the reduced red meat and high vegetale intake.
The exclusion criteria included liver disease, kidney disease, cancer, pregnant and nursing women, and cases with incomplete data on stages of change and food intake. Of the 717 individuals who underwent to the biochemical analysis, 578 answered the questionnaire on stages of change and participated in the dietary survey at baseline on the intervention study and were considered in the current study.
All the participants signed the informed consent form, and the intervention study was approved by the Institutional Review Board of the Federal University in São Paulo (UNIFESP). The current study was approved by the Institutional Review Board of the Academic Health Center of the School of Medicine in Ribeirão Preto, University of Paulo (USP).
Socio-demographic and lifestyle variables
Data on age, gender, educational level, working activities, smoking, and alcohol consumption were obtained with a structured questionnaire.
Level of physical activity was evaluated with the short version of the International Physical Activity Questionnaire (IPAQ), previously validated for the Brazilian population 10 . For the current study, individuals were classified as physically active if they reported a minimum of 30 minutes of physical activities (vigorous, moderate, or walking) at least 5 times a week (150 minutes/ week).
Food consumption was evaluated using three 24-hour food recalls. The nutrient composition of the diet was calculated using the NutWin (NutWin Software Program of Nutrition Support, 1.5 version; Escola Paulista de Medicina, São Paulo, Brazil). The nutrient database used was essentially based on the official American 11 , and a book of Japanese recipes 12 .
Dietary exposures included the intake of vegetable (all vegetables consumed raw or cooked, except potato, manioc, yam, and Chinese yam) and red meat (beef and pork, whether consumed roast, cooked, or fried).
Evaluation of stages of change
Stages of change for the consumption of red meat and vegetables were obtained by using a questionnaire adapted by Kristal et al. 7 . The questionnaire included items on self-perceived adequacy of red meat and vegetable usually consumed by the individuals, as well as their motivation to change their food intake. On the present study, the stages of change were categorized into "pre-action" (precontemplation, contemplation, and preparation) and "action" (action and maintenance), thereby allowing comparison with previous studies 6 . Individuals classified in "pre-action" stages have not incorporated the habits into their real behavior, although they may differ as to the cognitive perception of the benefits of change. Meanwhile, individuals in "action" and maintenance stages report practicing the habit, differing only in relation to the period in which they adopted the behavior. Classification in the stage of action for the consumption of vegetable expresses individual motivation to eat more of these foods, or the maintenance of this habit for more than six months, while classification in the stage of action for red meat intake shows individual motivation to eat less of this food group.
Clinical and biochemical evaluation
Blood samples were obtained to determine blood glucose and lipid profile (total cholesterol, fractions, and tryglicerides). Two hours after ingesting Glutol (Laborclin, Pinhais, Brazil), a second blood sample was taken to measure only plasma glucose. Individuals with capillary blood glucose ≤ 200mg/dL or those who reported diabetes were dispensed from the glucose overload. The fasting blood sample was used to determine the measures the blood glucose and lipid profile (total cholesterol, fractions, and tryglicerides). Plasma glucose was measured with the glucose oxidase method, and lipoproteins with enzymatic kits.
Classification of impaired glucose disturbances was based on the World Health Organization (WHO) criteria 12 . Dyslipidemia was defined according to the National Cholesterol Education Program (NCEP) guidelines 14 . Blood pressure was measured with an automatic blood pressure monitor (Omron model HEM-712C; Omron Health Care, Inc., USA), and hypertension was classified according to WHO guidelines 15 . On the present study, the diagnoses of diabetes, hypertension and/or dyslipidemia were considered as presence of morbidities.
Anthropometric evaluation
Weight (kg) and height (m) were measured with an electronic platform scale, model PL 180 (Filizola, São Paulo, Brazil) with a capacity of 150kg to the nearest 10g, and an anthropometric tape fixed to the wall, respectively. These measurements were taking with individuals without shoes in light clothes. Waist circumference was measured using the midpoint between the lower rib margin and iliac crest, according to WHO guidelines 16 . Classification of central obesity was based on the waist circumference cutoff points of 90cm for men and 80cm for women, as recommended for the Japanese population 16 .
Statistical analyses
Distributions were calculated for the relative and absolute frequencies, median, mean, and standard deviation (SD) of the target variables. Twosided Student t-test was used to analyze mean differences food intake according to stages of change. Logistic regression models were used to investigate factors associated with stage of action for increased vegetable intake and reduced red meat intake after adjustments for gender (female/male), generation (1st/2nd), age (years), central obesity (yes/no), smoking (never smoked, former smoker, or current smoker), presence of diseases (hypertension, diabetes and/or dyslipidemia: yes/no), physical activity ≥ 150minutes/ week (yes/no), alcohol consumption (yes/no), and tertiles of red meat, vegetable and total energy intake.
Statistical significance was set at p < 0.05. The statistical analyses used SPSS for Windows, version 14.0 (SPSS Inc., Chicago, USA).
The study complies with the ethical principles contained in the Declaration of Helsinki (1964, revised in 1975, 1983, 1989,1996, and 2000) , of the World Medical Association, and with the guidelines of the Institutional Review Board of UNIFESP.
Results
A total of 717 first and second-generation Japanese-Brazilians participated at baseline assessment of the Lifestyle Intervention Study of the Japanese-Brazilian Population at High Risk for Metabolic Syndrome in Bauru, São Paulo State. Of these, 12 were excluded because they were of third generation and 127 given the incomplete data on stages of change or food intake.
The 578 participants were predominantly second-generation and females. Table 1 shows the high rates of disease prevalence (diabetes, hypertension, and/or dyslipidemia) and central obesity.
Mean (SD) total energy intake was 1,939 (713) kcal/day. Energy from macronutrient (52% from carbohydrates, 17% from proteins, and 29.5% from lipids) and mean red meat intake (129g/ day) were adequate. However, the consumption of fruit and vegetable was lower than recommended by the WHO for prevention of chronic non-communicable diseases (400g/day) 2 . Table 2 shows the mean intake values (SD) for red meat, fruits, vegetables, and nutrients according to stages of change for lower meat intake and increased intake of vegetables. Mean red meat intake in the used diet was reduced among individuals classified as "in action" for decreasing their meat consumption, and intake of vegetables was higher among individuals classified as "in action" for increased consumption of vegetables, suggesting that Japanese-Brazilians' self-perception of the adequacy of their intake of these foods was acurate. In addition, individuals classified in the stage of action for the reduced red meat consumption reported lower intake of energy from total fat, saturated fat, and proteins, when compared with participants in "pre-action". Likewise, individuals classified as in action for the higher consumption of vegetable reported lower intake of fat when compared with individuals in "pre-action". Table 3 shows the odds ratios (OR) and 95% confidence intervals (95%CI) for the stage of action for increased vegetable and reduced red meat after multiple adjustment, considering the stages of change in two categories ("pre-action" and "action") as dependent variables. A positive associations were observed among women and those who reported practice of physical activity, and motivation for higher intake of vegetable. Older individuals had higher chances for the motivation to the reduced intake of red meat, when compared with younger participants. Individuals with central obesity and those who reported a higher meat consumption had 40% and 50% lower chances for motivation to the reduced red meat intake, respectively.
Discussion
In the present study, age was directly associated with a greater motivation to the reduced red meat intake. Meanwhile, individuals with central obesity and those who reported higher usual meat consumption were less motivated to improve this eating habit. As for increased intake of vegetables, women and physically active individuals were more motivated to decrease their red meat intake. The results suggest that more intensive intervention measures should be taken among male and younger individuals and those with central obesity, in order to achieve the food intake goals under the program to promote healthy lifestyles.
Given the inherent limitations of the crosssectional design and cultural specificities of food intake in the study population, extrapolation of the findings is not recommended. In addition, prospective studies are necessary to evaluate changes in food intake in relation to pre-intervention motivation.
Data from the present study showed that approximately 30% of total energy intake came from fat, suggesting a cultural adaptation by Japanese-Brazilians to the Brazilian diet, according to estimates from the 2003 Brazilian Family Budget Survey (POF 2003) 17 . Meanwhile, intake of fruits and vegetables (326g/day) was lower than recommended by the WHO (400g/ day) for preventing chronic non-communicable diseases 2 .
Previous studies of stages of change for food consumption adopted a pre-determined cutoff point for portion sizes to classify individuals. For example, individuals would be classified in the stage of action for fruit and vegetable if they consumed more than 400g/daily of these foods 7 . In the current study, the adoption of self-perceived adequacy of consumption for red meat and vegetable, as well as for motivation to change the food intake, was conducted. This approach allows evaluating the capability of individuals on the self-classification in relation to the adequacy of intake, and suggests if providing the information about portion sizes is required in the intervention study 6 . We found that self-classified adequacy of intake for red meat and vegetable was adequate since individuals in the stage of action for the reduced red meat showed lower mean intake of such foods, when compared to those in "pre-action". Likewise, individuals in the stage of action to the reduced intake of red meat reported a diet with lower energy, total fat, and saturated fat intake, nutrients that are present in meat. In addition, individuals in "action" for increased intake of vegetables consumed more of these Cad. Saúde Pública, Rio de Janeiro, 25 (7) 
Stages of change
Red meat Vegetables "Pre-action" "Action" "Pre-action" "Action"
(n = 303) (n = 275) (n = 247) (n = 331) (13) 18 (9) Fiber (g/day) 23 (12) 22 (10) 22 (12) 22 (11) * p < 0.05, unpaired Student's t test, according to stage of change.
foods, as verified by 24-hour recall, compared to those in the "pre-action" stage. Our data differ from those of previous studies showing that classification of stages of change may not coincide with participants' actual behavior 18, 19, 20 . According to the latter authors, this instrument provides a subjective classification, whereby some factors can interfere in participants' reports, since objective questions with a pre-determined cutoff (smoking, for example) are answered more easily. Meanwhile, self-reported eating behavior and food intake adequacy are subjective and directly influenced by the individual's interpretation. According to Prochaska et al. 21 , changes during the precontemplation and contemplation stages are conceptualized as the occurrence of alterations in cognitive perception rather than in real behavior, and persons in these stages do not show differences in intake; individuals in the "action" and maintenance stages only differ from each other as to the period in which they adopt the new behavior, thus justifying grouping the stages of change in prior phases ("pre-action": pre-contemplation, contemplation, and preparation) and those subsequent to action ("action": action and maintenance) for habit change, as adopted in the current study. Eating habits are influenced by ethnic and cultural background and various environmental factors, including availability, access, and socioeconomic factors 22 . Food intake changes in an immigrant population indicate cultural adaptation to the current country of residence. Our data suggest that younger individuals are more prone to incorporate new cultural patterns, as demonstrated by poor motivation to the reduced red meat intake (an unusual food in the traditional Japanese diet) 23 .
In the current study, individuals with central obesity showed 40% lower chance of motivation to the reduced red meat, when compared to normal-weight individuals. Changes in traditional Japanese eating habits associated with the adoption of a sedentary lifestyle have been suggested as the principal determinant of high prevalence of overweight, central obesity, and metabolic alterations in this community. As a hypothesis, the Western diet could explain the unfavorable impact of the environment on body fat deposition and glucose disturbances, as observed in Asian immigrants in the Americas 23 . According to Fujimoto et al. 24 some non-Caucasian populations are particularly prone to the development of metabolic syndrome when exposed to the Western lifestyle, given the high genetic susceptibility for weight gain and visceral fat deposition.
The study showed increased motivation to eat more vegetables among women as compared to men. These data agree with previous studies showing increased intake of fruits and vegetables among women as compared to men in the same age bracket 25, 26, 27, 28 . A possible explanation is associated with women's greater knowledge of healthy eating and its relationship to health. Likewise, in Brazilian society women are frequently in charge of purchasing and preparing food, thus favoring the intake of these foods 29, 30 . In addition, evidence suggests that compared to women, men assign lower priority to health 31, 32 . A study of 1,024 individuals from 55 to 64 years of age participating in the UK Flexible Sigmoidoscopy Screening Trial 33 showed higher consumption of fruits and vegetables (mean of 3.5 portions/ day) among women as compared to men (2.5 portions/day). The study suggests that the main sources of information on nutrition and health are located in settings frequented by women, and that knowledge was directly associated with intake of healthy foods 32 .
The current study showed that physical activity was associated with greater motivation to eat more vegetables. These data agree with the findings from the Native Hawaiian Diabetes Intervention Program, a non-controlled community intervention study of 147 individuals with a family history of diabetes, in which individuals currently practicing physical exercise showed higher odds of being classified in the "action" stage for eating less fat, which can be attributed to their healthier lifestyle 6 .
Conclusion
On the present study, individual motivation for the higher consumption of vegetable and reduced red meat intake was associated with age, female gender, nutritional status, and physical activity. Among Japanese-Brazilians, more intensive strategies of intervention are needed for males, younger, and sedentary individuals and those with central obesity toward the promotion of motivation and readiness to reach the goals of the lifestyle intervention program.
Our data showed that classification of stages of change for red meat and vegetable intake is a feasible instrument and is consistent with the usual food consumption, and a relevant tool to the establishment of more effective intervention strategies to promote healthy eating behavior change. Other members of the Japanese-Brazilian Diabetes Study Group
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